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# ^S}- ^5L^ #*]j=L o]7>£]^ ^i 3- 7>^- *1M ^ ^ ^]7> 7flA]^x^. ^ 

S.^ uflsel iHl <g^^ wl^e^o.^. 1 fit <y7}5}b #31, (b) 

W] H e|-<y^ ^OV efl ^ ^oj. gjj^ allH^^ ^c>| Ajjf #e^Kr #7jl ^ (c) #7l 

^"71 *H 1 lit *K^Rr ^|t>4. 4€- # uflS.iL) 91?}$)^ 

^ 7>-^ jfto] ^ # ^ v])5LZ] # ^5}- JL ^ 7-1%VO.S. 

i«l #^ ^ ^# ^lisHHr *<HM 5*^. 

[fllli] 

i 6 
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# £3* «?17>51^ ^ *)H « c v^ ^ ^.^1 {Pulse width auto 

control method of Phase change memory device and device thereof} 

£ l£r # ^ ^ ^*Rr 5L^o]rf. 

-£ 4^ £ 3^ # ^*>oi # £3}- 1-^5. ^17>£]^ ^ fit ii^Rr JE^°)cf 

nflS.^ J^3|# ^*Kr Efolnl^olcf. 
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<is> a. t^^r # ^Sr v\]3.z\ (phase change memory device) ^ # ^l2.e] #z]si\ 

<14> PRAM( Phase Random Access Memory)^ $3H nj-s. # ^©lofl rrj-e}- 7^o] 

^ GST(Ge-Sb-Te)4- ^ °l-g-*H 1^0] e^!- x\ #*>^. *)l5.sl i^olr}-. PRAM 

<15> 7l<y ^ aI, a o v ^ #^(GST)^1 ^^-1- JiSTii ^ av ^ #^(GST)o] ^ ^-Hfl 

(crystalline state) iE^- 3} (amorphous state)S. ^M^^-. 

<16> av ^2}- #^(GST)^ ^"Efl HL^r # ^(GSTHl 

371 sq- <#<H1 2j-o^cf. av #^(GST)°fl €- S-^r * = 7fl ^ Aj- ^2}- # 
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^(GST)^r «1 £3 <#ns. ^S)^} olei*V A o v 3l» ii-f- 3 preset) Jf c-flojEi 

4 V £3- (GST) oil el^l ^^.4 ^ *1 *m-^tV *s.7ll ^ #sj- #^ 

(GST) -8- ^ -S-tflS ^slfecfl °iem #31-1- ii* ^(set) ^^Ji ^-s^ ^0]^ "0"*H| 
tfl-S-€c]-. # M(GST)°1 el^J ^Efloi ^ 0.0} ^^. o] ^ 3 0.0} ^^t)- ^ 



<is> t£s} #^(GST)^ # ¥iS}-# ^IH^ ojav^ o.^ 900°C^1^ Ji^ol ^.a.^ o]^ 

nflasl iSs. <y7>£l^ °l-g-*}- ^-t- <g (joule HeatingH 21^ <2t11 ^cf. 

<19> £ 1-& # #^ ^Sll- J£*$is\±r 5L^o)r±. 

<20> ^yl^ o.S Jl *1%Khigh resistance)^ ^ ^ ^^-(low resistance)^3H nj-e)- a^s. 

*dfr °j7}*l-ol # <£s}- #^ (GST) 31 Aj-Bfl-i- ^sH^cf. 

<21> 6fl^ ^ ^ Aj-Eflofl ol^ pflj^e] ^ j7 t^J- Aj-Efle_ aPr^*} ^ nfl, a o v 

M (GST HI #fr( i )# ^s^j t }c^ -g-g-^ (Mel ting Temperature : TmH^-JlS. 
l-^(GST)^: 7>^*1 3 ^4=-*} ^zl-(fast quenching)*! 7] ^ # ^ #^(GST)^- JL ^ ^ 
7} ^cf. jl *\-% ^"Bfll- E]^ ^-Efl (reset )S. -^-€-cf. 

<22> tilcll^. ^7H1 Jl T^J- AV^oj] oJi=. DflS.^ ^ A^j- ^EflS. H r ^JlA r ^- nfl , # € 

#*J(GSTH ^^-(ii)l- iELiM Aj- igsrj. #^(GST)€- ^2}- ^(Crystallization 

Temperature: Tc) °l#o_S. 7 r 1tr ^ ^^-g- -fr^ltr ^ # #*!(GST)°1 

*1 *1*eT ^Efl7> ^Cf. A-} A-]%V A^^. ^^(3^)^ «-^cf. 
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<25> ^wV^^l # ^5] ^(nlSADo]]^, a> ^ ~^o_ ^ ^ .g.^ ^ 

<26> ^, Aj. ^ ^jfc ^^o] ^cfT^ ^o^^V ^^.ojl cfl*lH 3. ol]ui^7|- 

^^O] ^Cfig ^ ^Ui^7> ^"^^Cf. 

<27> ^eflS] J7 T^J- AVE]] el] ^ Aj-efl^o] A1-E}1 ^ 3^ ^ ^ 7}*)±r 

€^ 7H^- #ff-» a o > ^ -^cHl ol7>*>^- *£^-g- ^*>5i4. 

<28> Z^C-fl, J7 7i%V a o Ve]]S ^#7l ^ tb ^ ^ *1 -» <I °\}^*]S. 

ifo] ^ a o V ^s}. ~;go} ^ Tg^o] ^ojofl ^^fl Aj- -.^^ j7 ^B]HH 

si x-l* 0 v ^ol S ^ cf# ^ 

<29> tr^A-] &°} 31 ^-Eflo] AV ^gj. ^.^ofl Jl^^ S.^- 7>^1^ 

^^■1- ^7^^ 7-1 7-l* 0 V Aj-EflS. nj-c^ 7^ ^ %V Aj-nfl^ ^gj. # ^o] ^ ^ £ ^ 

^ ^Sl-A]7ll 0>u|e|- A> ^s}- SVrt*V 7-1 7-^J- Aj-Efl^. ^ oj- ^-^7> 
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<30> aJ- ^ *j Aj-Efl 7r Ir^^H £M ^4 a] ( r ead operation) 4flr£i <S= SJ 

£.7} €#^: ^ 9X^ ^ ^ ^Efll4 # a4^ ^(reading 

failH IHS^ ^^)7 r Sicf. 

*1» ^^Hr^ olc}. 

^# g a}-§-] 

7 r 5^ ^ ^ A>^ ^flo} « 0 V^^- ( o]7>5]^ ^1 1 ^ *j) 2 €^1 -§-^*H H £ 

^ ^ 7^ fo s ^-Efl 7 > <£S}-£l^ # ^sj- #^-g- ^al^l-fe # €3?- ^l-S.^ #AlS ^7} 5}^ € 
^ # Ar-S- *fi<H «^<H1 &<>H, (a) #71 # i£sj- ^]j=Lel Aj-^o) m.^ ^ofl o^^^ a] 

Hsl-<?1^S. 1 ^7}^ (b) #71 tilHel-'ysl *i<y- 7]^ efl^ 

wlJiisH Ajii #^s>^ ^Tjl ^ (c) #71 413:71- *fl 1 efl^oiig #7l (b)^^ 
31^1-Jl, #7l A]^7l- ^ 2 elliSo!^ #71 ^1 i lit *K]:SKr ^11- ^til^V 
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oft; 
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<34> ^7) ( a ) ^711^ ( a l) ^M. ^sofl -§-^r°i ^-71 ^ DflS.^ 

o]o\]o]^- a] 7)^ c^, ( a 2) ^"71 ^1 1 ^^1- •yoflol^- a) cj-Tl] ^ (a3) ^-71 nils, 
el aj^el-o]^- a^I-jl ^ ^ i |i f o^Kr ^Tfll- ^til?Vcf. 

<35> Aj. 7 l 7 ]- ^ Efl^^ 4V 7 1 Aj- ^gj. ^.^o] a] 7-^V A^Bflo] ;g_o o} W^eK]^ efl 

#71 (c) ^-711^ (cl) ^7l wIe^-o]^ ^<y- e1 j^ol av 7 ) ^<y- efl^tn^- ^ ^> 

7l *1H ^11 ^ 1 efl^S 1^s r ji ^J-71 tileej-o] o| ^oj. e11 ^oi 7}^ eH^iLi} 

^71 $)o] ^JJl* Tfl 2 VMS- ^^Rr #7jl ^ ( C 2) *1H Ais^l -§-<eKH 

Tfl 1 ^» ^^ollol^. Al 71 ^ ^7111- ^Wl§Vcf. 

<36> #7l 7fl 1 ^ ^ ^"71 711 2 ^fr €^1^. ^o V 7l 711 1 €^ 31 # 

7l 711 2 a}=- Efl^JiCf ^-Cf. 

<37> ^7) 7}^ oll-Tfll- ^^>7l ^*HH 4^ # «£s}- nflfiel ^l^- ^1- 

^3- nilssl 7l<y =e>o]^ ^ 74-f^ ^ 7iH«-i- ^-al^Vcf. av n)^^ 

<38> 7 )<g cel-o]^^ 7\}o] Ajjrofl -g-^H Aj- 7l ! ^.g. Aj-71 AV ^ ^eflololl 

o]7>S>7lM- A r ^H, £^ ^ A]^oll -S-^M ^"71 711 2 #7] # ^*)- *fl5.^ <^ 

<39> 7f^- Sj^ 3- ^M^tt ^7l ^ £2}- ^is.^) O^eflolo) nflse) ^ # ^ 

7-1 #313. HS.ZL5fl^i( programing)*}^ tJj^ av 7 | ^ v]}^ wlHaf^^l 

i]]^ 7}^ tiM'Sr Wlil^H ^7l TlH HS.^ 



38-9 



0^, 



102fl030035564 ^ - 2004/1/30 

<40> # 7 J 7)<£ ELH}o)B]^ # 7 J X] 1 I^Rr Xl 1 , #7l Xl 2 ^ 

s}b ^ 2 *HHa. ^"71 XH Aijiofl # 7 1 Xl l #71 ^S-el ^M^. ^I7H> 

7^14 *KH}fe *fl 1 ^*1^- ^ ^71 El^l Ajsofl -g^^H ^7} *fl 2 lit #7l oflS. 

51 o^HS <y7>*>7l 14 *KH?Rr *fl 2 i^l^* ^1 
<41> #7l Xl 1 i^*l JjL ^ #7l ^1<H ^1J17> Xl 1 efl^ojig # 7 ] Xl l |Af nflSe) 

oieflols ^17H>J1 ( #7] XH A]^7> Xl 2 A oM Xl 1 lit *>#th}. 

<42> #7] XH^Mr HlH-f- g XH ^ ^WlW. WliU^ #71 

^ efl^l ^7l 71 § ^ ti] in AiJil- 7]} 2 31^3. #^*>J2, #7l wis 

2} Si 3 ^ 3H3°1 ^"71 7l§ efl^^cl- d| ^-o.'g #7) aim Ajif xl x xi>§3. 

<43> XH Als: #7l tilJE A]S7> Xl 2 efl^oiTg # 7 J XH 1 31^3. ^ v 

#7l til 51 A]^ 7 > xi 1 efl^oi^ # 7 ] XI <H >fl 2 efl'SS. ^SW. #7l tiijn 
>&i 2)3.014. 

<44> #71 Ajli ofln # 7 i # =•# ol-g-^rf. # 7 1 7 1^ 

eflif-a- #71 # #^oi x-1 7-l%v #Eflo] ^.o 01 wieei-c]^ en^oicj-. 

<45> #7] 71^3 o!fXl# ^^V7l ^tb ^AHloll 4= |A XH 

°J7]-£1^ XI 1 SE^r *)1 2 fil -§-#*H Jl ^ ^ 7-1 O.S #Efl7}- ^5>£] 

tt A o V ^l^Rr A o V ^IS-S] #*15. <?]7>Sl^ 4 XH H o V ^°ll 

A 1 (a) <#7] # ^Sl- nllS^ #^21 s.^ X]2.a] -i^fl <g^^ ulH^J^ X] 1 lit o]7> 
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*Kr #31, (b) #7l ^ uflS.51 ^2) # ^ 7^ 2.^3*8 ^ #711 ^ 

(c) #7l S.^ DflSL^ # ^ l-^o] ^ t^J- ^-Bflofl o>q^ ^"71 (b)#3l3] ^ 

<46> #7l (c) #31^ #7l ^ nfls.el ^ofl <£;gs) tilH^S] efl^o] ^ 

<47> #7l 7l#^ ^^>7l ^ ^^S] Cf^ ^Al^cHl 4^ # ^*|- ^l-E-Sl €3 

#*A» -S3*Hr y o^£r (a) #7l # ^ ^12-5] €^ # £3W^*1 #71 # ^ *fl2el 

^-Hfll- ^#*>^ #711, (b) #71 # ^5}- cflS.^ ^ol *j| l 51^^11- 
^t^l ^ (c) #71 # ^SJ- oflS. 21 4| ol ^1 l o>u|^ (b)^Tll^ T^SfJl, 

A] 1 #3H# #71 # ^ ^2.51 # ^Sj-s. ^1^ ^-7111- ^tllW. 

<48> ^tgs] Jg-^Sl Ol^ ^ ^ ^ol ^Al oil ^"3* 

*1 ol*H^7l ^^Htt ^-^^1 ti^^ ^AH1# 51 ^ 5=^1 7 i^^ ^ 

<49> ol^ ( igJf^ Sl^o. ^ a>^*V ^AHl^- *i^O.S*l, ^ ^-t^o. 

#*fl*l H^W. 4 JZ^ofl ^Al^ %V2-«.^ ^o^^V ^-^111; M-Bl-uflcf. 

<50> £ 2^7 # #5}- #*H>H # ^o.ol ^og- ^ ol ^Tfl-g. 

<51> £ 2# ^S^, #ff- ^711 0I7I ^tt e|$C2 7^J-) A^BflC i ) ^ 

^(7-1 7-l%V)^-Eil(iii)S!l- ^ ^Sl- ^ #Efls ^1-71 ^t!r (ii)^ ^^-o.^ ^^^cf. 
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<52> AV # ;go. Q% AV Efl( j )d \]*\ ^ ^-Efl(iii)5. # ^$-*)7}7) ^ *1H ( ii ) # 

«13 *m^<£ <*l7>th}. h}-eH Al^ofl 4^ £3Hr ( i ) — (ii) — (iii) ^ 

<54> _£ 4^ E 30} # ^^-1" fl«H -tf W ^7>S1^ ^1 

<55> £3^] £ 41- #2:SH #c] ^M1*V 

<56> £ 34 §o] Aj- ^ # ^ol e| ^1 aJ-eJ)^ ^S}-^ nfl J£ 4 o| ^ o] 7 > 

1"^ 5^ Aj-Bflo^ 7^ #0] cHttl^H H)-^ ^^Cf. 

<57> 5L 5^ 5L 3^1 # ^srj-ol] ^ tilH^^ ^oj- 4i^Rr SL^l^. 



A o V ^ #^3. ^7)-£)^ *}^7} -H^^H W|E^o]o) ^cg Efl ^o. a> ^ # 
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5}tt £#*H HlB^^l^ ^ im°] ^ £9" ^(^ *i* 0 V) ^-Bfl* U^l^ 

<6i> £ 6 £- ^Al^ofl ^= ^ ^ 7}-§- ^ «^,§- ^*Kr #j£.-?-*>B°m. 

<62> £ 6 °. 1 2 ^ofl Jl JE-^ ^ ^-Bfl 

^(600)^: ^ #7) # ^ "flsel ^ls] ^ nflS-el i|ofl wlBH}<yo.S ^] 1 €^ 

1- ^171-^14.(610 ^Tfl) 

<63> a o V 7 ] 61Q Tjl^ ^l^ofl -§-^<5H ^"71 ^ t>fl5.&] ^ ^2= Bj-O]^ o]ofl 

*1 ^Itt #7fl, #7l *|) 1 o]oll °1^ *1 71^ cfTll ^ ^"71 S-^ ^ ^2} 

o] o. AjEMsfZl *fl 1 lit <?17H>^ ^Till- ^tiltlcj-. 

JL7} ^ l elU^l *fl 2 efl^^I^ll- ^£tB}.(620 <2-7ll) #7l 7}^ i])^ #7} £ 

<65> Aj-71 *lH ^lS7> *fl 1 Efl^ojig Aj- 7 | Q 2 Q ^}^\ #7l *jjo} Aljr 7 > 

2 Efl^olig Aj-7] afl 1 fA f ^t!-cf.(630 ^-Tfl) 

<66> 630 ^Tfl-b ^7] hIh^^]^ efl^o] a o v 7 | ^<y- gfl^cf ^)o] Aijr-g. ^) 

1 sills ^-^§>Jl ^7] wlH^^l^l i-mo] av 7 ) ^.y- efl^iicf a| A ^ 

-il^l" ^1 2 SlllS ^^*V^ ^711 ^ AV 7 ] ^)o] Al^ojl -§-^H A o V 7l ^1 1 l± f Cl^^ol 

1- ^]7l^ ^7411- ^al^lcf. 
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<68> £ 6 ^ £ 7^: ^*HH €^ ^ 7}^- *)H ^ ^ # ^5}- 

nfl2.sl ^-g. ^^W. 

<69> £ 7 ^ ^ £3. nflael ^1(700)^ # ^s}- <Hell°l(710), 71 j=sH *H (720) 

^ 7f^ ^ ^o]«-(730)# # ^gj. <^M(710)^r # #^(n]5LAl 

^7}^. (610 #31) tilBe^ilS. A 1 «?l7l-5l-7l ±x£o] ^ofl -§-^V^ 

<71> ^JEL S}o](Dl£Al)^- oj^ol^- Al^] * ^) 1 ^^(P_SET)€- ^^o]!- ^ 7lJl S.^ nflS 

^ -t^ tilBBf-eKBLk)^- ^d^*V ^ *\] 1 ^i(P_SET)l- 91?}^. 
<72> oje^ £ 7^ 7l<y JE.5HtH(720H*| 7]^ =5|oltt](720)^ a] 

JUCTRLSH1 -§-#*H ^1 1 ^^(P_SET)* # ^Sj- <>| efl o] (710H1 <y7Hr>7li4 

JEtb 7l<^ =H}o]a](720)^ S}-^ a]^(ren)<^1 -g-^H ^1 2 €^(P_RESET)» 

# £3- <Heflol(7io)S ^l7H>7li4 *>#^-. 

<73> ^ i ^^(p_SET) ^ *\] 2 ^i(P_RESET)^ ^^^cf. 1 ^i(P_SET)^ # ^Sj- 

-5fi(*1 ^%V) A o >Hfls. ^S)-Al7]7l $ Sln]^ 2 €^(P_RESET)-b # £ 
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SJ- M-g- 7$f&) ^EflS. ^^-A}7l7l ^t!r 51^ #ff-» *ll 1 €^ 

(P_SET)^1 efl^^r 2 ^^(P_RESET)^1 ^ e^iU} ^cf. 

< 74 > # -g^*>^ f 7l<a ^e|-ol^(720)^ Tfl 1 ^i(P_SET)l- iH^Kr ^ 1 ^IfRKlSl), 

*fl 2 ^(PJESET)-i- #^5>^ *fl 2 3HH1(IS2), *)H ^(CTRLSH -fr^SH A 1 €^ 
(P_SET)# # njlae] <H*IM (710)3. °j7}^7li| 1 ^^l^-(SWl) ^ el-jfl * 

# #:£(REN)<*fl -g-#*M *f| 2 ^^(P_RESET)1- # ^ v\}3.^ ^ e flol( 7 io)S 9j7>*>7li4 
#*Rr *H 2 i^^l^-(SW2)» ^1 

<75> a o v ^gj. ofls.^ o^eflo] (710)0] njl5.fi] = e^ojol aj^sIji cfl-g-sq^ ^ 

^ «1B eJ-°!(BLk)°l Aji«5l^ *)1 1 ^^(SWDfe ^]Jl(CTRLS)°11 ^ 1 # 

^(ISl)Ai^Ei 1 ^^(P_SET)1- «1H e}°J(BLk)^.S. ^H^. 

<76> ZL^ZL, #7l tilH5]-<ySl 31^ 7l § ^ 3119 ^ til^o} *]] o] ^-5}jL 

*)3L7} *fl 1 ell^olxl *fl 2 « £1*1-1- (620 ^31) #7l a]Jl71- *fl 1 efl 

620 ^"741^1 ^-g- 711 #*V^, #71 2 3113 ol^ Aj- 7 1 ^ i 

^^.(630 #7$) 

<77> tilBHl-^l(BLk)sl 31^4- 71^ ell^# «1 in ^ Jg^ # 

*1H^-(730HH ^^^cf. ^, 7}^ ^ ^]^^(730)fe- # ^sl- ^3.5] 0^101(710)21 m 

3 v\)5LZ\ # #S(- 7-1 7l%V ^EflS. # ^^M^ ^ Dll£5] ^6(| oJ^S} 

flHB]- <?!(BLk)5l ^l^Jif 71^ #<y-(VREF) efl^ tiling *flc>| (CTRLS)-I- 
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<78> s. ^0^(730)^ tilm«-(735) ^ US. ^^^-(740)1- ^H]^. 

HlJE-^(735)^ oils-e] ^ofl ylH5f^(BLk)^ ^<y- efl^ 7l§ *l<y-(VREF) gflHO-g: 

aliE^H tilHe}<?l(BLk)^ efl^o] 7 ]§ ^^(VREF) efl^cf His ^lJi(C0MS)# 

^ 2 zms, %^}JL, a]H^^1(BLk)^ efl^ol ^oj- (VREF) efl^titf ^ a] 

51 ^1J:(CQMS)1- *)1 1 ell #3 
<?9> tilH5l-<y(BLk)^ Bll^o] 7l§ ^(VREF)^ efl^cf H^Hr ^ ^5}- 

^^(VREF)^ e^iH} ^ # #^°1 4>(*] *1*30 ^BfleHr ^ ^^)*Vcf. 

<80> 4^1, -iRm wlB^CBLkHl <S^^ # ^SJ- #^o] ji ^-sj- tfeflolH x-1 z]^- 

Efls wliUJf (735)^r alii ^l^(COMS)* *)1 2 efl^gs. ^^*>J1 # ^sj- #^o] 

^*d*l *1 A o v EflS sl^ w1jh«- (735)^ tiljm A1J:(C0MS)# 1 efl^S . 

<8i> ^-71 ti]ii«-(735)^ ^ on a £]^o_] ^ ^u>^ ^ ^gj. ^ ]s _^ ^ 

dl °l-g-^^. 

<82> ZieiM- ^-^ofl^ Aj]^ oB H 5]^^ ^ DflS.Bl S-^ -g-^-o]] oj-g-S]^ ^ 

§ ^ tKVREF) 31^4 tilnis>^ eflofls. ol-g-^t}, 
<83> ^^l # t^js.^ ^-^1(700)^ -§-*Hl ol-g-sl^ -ffli <g = S|S ols] 

°11 A o v ^2}- ^ ^4- t3]S5}^]2l ^<y- #^3r>ol 71^ ^<y- 

(VREF) efl*g3f a]jn.^>7l ^£.^1 ^ ofls slSl- ^ti]*v ^ c 01 cf. 



38-16 



0^ 



1020030035564 %^ 2004/1/30 

<84> *\]o] Ajjr #^(740)^ H|J2 ^}Jl(C0MS)7> afl 2 efl^o]^ ^ a] jr (CTRLS)!- ^1 i z]] 

^5. ^^srfJl *]M ^}JL(C0MS)7> l efl^ol^ ^ a] jr (ctrls).^ ^ 2 efl^s. ^tb^f. 
<85> zle^, 7]^ =sMtJU720)£l *H 1 ^^^l^-(SWl)^ ^flcH ^Js(CTRLS)7|- *|] l efl^olig 

*ll 1 l^(P_SET)-i- # £5)- nfl2.e) o^H(7io)5. Sl^HM, ^ls(CTRLS)7> *)1 2 eflt 

*fl 1 €^(P_SET)# a^W. 

<86> ^ A]Jr( CTRLS ) 7 }. ! E fl^ I^S^ # £2}- #^ol o}a1 *j ^*J- Aj-nflS. 

^s^H ^M^a^tt 3* £H<5}.e.5. 1 i^*l-¥-(SWl)^ 1 ^i(P_SET)l- 

A o V ^ °]$)°) (710)5. «?l7>*l;tq-. 

<87> ^o] A1^( CTRLS)7 ]. ^ 2 ElfS IH^^ A c V £2)- #^o] <£*}§1 *J ^J$\£_ Q# 

^1 ^Sj-SlxitHr ?A^r 2)v]?>\B.3. 1 i^mSWD^r 1 ^^(P_SET)# aV^W. ^1 1 

€^(P_SET)£| ^ efl^ # ^ #^ol 7-j ^ Aj-EflS. 7V^^ ^ oicf. 

<88> Aj- ^ # ^o^ ^ AVEfl 7 |. ^-o^l^ ^ olAi^c^ 71 oj =e}o]tf| (720)^1 *fl 1 

(ISD-g- *)H*H i ^(P_SET)^ ^ efl^l- #^2] ^ ol^- ^olcf. ZLB]^, # ^3- 
^ 7-l%V Aj-Efl^ ^s]-£]oi S ^ ! ^a,(p_SET)^ A}ff efll* ^^^>7fl ^£ ^1 

<89> f.eflo} ^ ^ 7^- 31 ol-g-ijH a o V ^s}. ^^o. j7 ^ofl^ *| 

AS. ^- I^H^r AJ- ^ ^-^ol 51^^ ^ 7^%V Aj-Efl^ 3- ^Ti^l 
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<90> £ 8^ # -31 ^ #3H>H ^ ^S. # ^sH*}^- ^£721 A o V 

£3}- Dfl^Sl ^*}>g- ^*Kr E^olnj^ojcf. 

<9i> o}^ = -iliL( ADDRESS 7l <3 ^HMl- ^lS(WEb)7> # £3* ofla.e| ^1(700)5. 

o] 7 >^cf. <H = s]]i ^}Jl (ADDRESS)^ 1 €^(^3 €^)(P_SET)7> ^7}-^ tjfla.^ 

<92> $J = eJ-°l A] EM Al^(W/L)^l ^*fl*l ^12-^1 ^(oliAl)o] ^c^olol ^ J7 *\] l ^ 

€^)(P_SET)7> ^lS-Sl °l7>^cf. zl^ji, Dfls.el ^(nl^Al) 

<93> aV ^sj. # ^ol ^-g-ofl 5)^}(J1 ^)#BflepS *lB&Kl(BLk)£| Efl^ 7l^ 

(VREF)^ £111^.4 ^ ^ojcf. alJE^-(735)^ 7}^ ^^(VREF)efl^rf alBeKKBLk)^ ^ 

<94> c^ 7 )^ 2 efl*t£: ^^o^ jg^s. o^o,} 5.0. eflfe ^^*Vcf. A]jr tgv$J=L 

(740)^ aliU ^(COMSHl -§-^}o| *IH ^l3l(CTRLS)l- *fl 1 eflHS. 

<95> ZLe^u)- Al^l-ol ^U-ofl ttj-ej- AJ- ^]7>£)^ ^ 1 ^(31 ^)(P_SETH1 2]*} 

<*| alH^^I(BLk)^ ^ efl^ol ^oj-^lth 7l$ ^^(VREF)^]^^ e)-ol (BLk)s] efl^f 
°1 ^*fl*l^ ti|S^-(735)^ u]M A]^( C0 MS)1- 1 efll^ #^tb*}. n'ei^ ^1 
^ #^(740)^ ^(CTRLS)* 2 efllSS. ^-^^cf. 

<96> 2 efl^S. ^>8^ *fl<>| ^Js(CTRLS)^ afl 1 ^*]-¥-(SWl)£| ^ 1 

^(35 ^)(P_SET)1- >M 7}3L ^ ^l^(W/L)i ^1^2)- Hl^. S. 8 
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S] ^ H^-olnj ^oflAi - fl^o], aft i ^(^j) ^)(P_SET)2] ^ Jl^sl ^ol o> 

<97> 2,, # l-^ol ^ar] ^ ^ ^-BflsL # ^Sf ^ nfl^l 1 

€^)(P_SET)^ <?17>51J1 # £3}- l-^o] *j ^ Aj-nfl^ ^ 1 ^(^1 ^ 

^)(P_SET)^r Wl^^- ^Cf. 

<98> £ 9^ £3j- ^ ^J- AJ-e]HH ^ Aj-E}] S # <£3}-*Rr ^-f £ 7S1 # 

#3*- v\]5L£\ ^75}^ Efo]n l£ olcf. 

<99> j= 8^ ^jt). Jf-^j-Tfl °lJEL3li -tlJl (ADDRESS)^ 7)<U 91^} ^]Jl(WEb)7} # 

nfls.^ ^l(700)s. «?]7>^cf. ^^sio] aieh xijkw/lW ufla.^ iS(nl;£Ai)<i| <$b.e}- 

o]o] ! ^(Ajl ^)(P_SET)7}- ^(^SAD^. <?]7}-^T}. ZL 

<ioo> # ^sj. ^ofl 7-]%l-)^Bfl^ tilH5}^l(BLk)^ s«£r 7l§ 

(VREF)^ eflt^nf ^ 5Jo]cf. u] m«- (735)^ 7^ ^(VREF^ltJlx} wl^o] 

<101> o^H 1 ^r$o) f^o] efl^ S 4i^W. *IH 

(740)^ *)M ^IJKCOMSH -S-^H ?j\o] ^Jl(CTRLS)1- *)1 2 efl^S. 
<i02> ^ 2 ell^S. AJ^(CTRLS)^ *)1 1 ^^^l^-(SWl)^ i^sH 1 

^i)(P_SET)l- ^JELej-o] AjEfl a]5:( W / L ) £ wj^jr}. Al^icf. 
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<104> £ 10-^ ^-E- n}^ ^ s. 7}^ z\]o] yj-^i ^*Rr €5.^ 

<105> A o V 7 j 7 }-^ ^*>7l ^ # 7>^ *1H ^(1000)^: *l7>£]fe ^] 1 ^ 

*Rr # ^2)- nj)5.e} ^-^lS 9l7}S)±r €^ ^ 7>^ *lH »o^°fl Si^H , ^ #7l # ^S}- 
nfl£^ <^ ^ °HS-5l -t<>11 tilH^^l 0-5. ^] 1 ^^1- .(1010 t=+7]1) 

<106> 13.2] Jl, 1 ^2) o]7Hl <4ef #71 ^ v\]S.^{ # ^ ^r^9) T^J- 

W.U020 #711) #7l s.^ ^ l£ el # ^sf i-zjo] 7-] x\y ^6\] 01 o>u) 
^ #71 1020 ^7^1 S] ^Kfr Tfl^Jl, 7-1 ^ ^Efloll $io^ ^7l afl 1 ^# 
^tl-4.(1030 ^r^l ^ 1040 ^711) 

<107> 10 20 #7lHlAi AJ- # ;gcq 7^ Iggr^ £ u| ^ o. ^ aV ^ 

■^l^Rr cfls.^ ^flcHl <g^sl a]B5}°j2l <£S|-* 2)is\\ ^slt}. 

<ios> a o v ^ # ^oi 51 t^v Aj-EflcH] oi alHefoi^) *i<y- efl^oi ^zl -tf ^2}- #^o] 7-] 
#3H] o^o.ig «1 ee-j-o] ^oj. e11 ^ ol ^ oie^*v ol-g-^c^ cfl-§-s)^ *lHel-°l 

<109> a o V 7 ] 1030 #711^ #7l ^-^ t>fl£^ >iofl tilE^o| o) ^<y. ^^oj 7 ] ^ 
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^Sl- l-^-g- *i A^nflS. # ^2]-Al7l7l ^ €^ ^O.^ ^ 

<112> £ H^. ^V^}^, Aj- ^ nflj^ ^cq Aj-EflS- ^*H^ ^ (1100)£r nils.e) 

<H3> # ^ # ^ol ^-(crystal line)^^ # ^ #l[£r ^ ^-Efll- 7>^1^ w] 

^ S|- (amorphous) 3^ A o v ^ 7>^cf. 

<iw> av 71 aj. ^gj. ^ : AVEfl^ sjoj^-g. ^^.(1120 #31) #7l ^ 
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<116> a o V 7 ] a o V ^5). u]]S.^\ *£o] ?)] 1 ^Bfl 7 > o}xjx£ AV 7 ] 1120 # ^o) ^^Jl, 1 

0_l4, C}^1 ^-rg o. A^^^ 7 ) o^V S^o^ A}-g-^ ^ o] S] n] ^ o] uj- S 

^# °l*fl«" 3M^. Sl^tb 7l#^ JjLJl*]^ ^^-^ S-^^^l^^c) 7 ] 

SJ- 1-^2] ^« 0 > ^ >£3}"I- ^A}*}^ a o V ^^J. 9l7\S\Sr #M €^ ^O.S 2: 

^5)- *1 ^ ^^-o.^. £3^2] 7j ^gj. a] igfl. iH| #^ t 

flSL^- *dff- ^ ^ ^^31-^ 014. 
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*fl 1 €^ 3Ltz 4 2 €^1 -§-#«H JL *\*& ^ Z] ^t^-S #Efl7> ^5]-S)^r # € 

(a) A o v 7l # ^Sj- ^la.^ ^-^o^ s.^ nfl^el -gol) «lBa|-<yo.5. *fl 1 f±t 

^^Hr ^Tfl ; 

(b) #71 tilHBf^^ fifl^ 71$ ^ 511^4 Wl^H *lM Ajif #^§>^ # 

31 ; £ 

(c) ^"71 *H A]S7> *H 1 ^"71 (b)^TTfl^ -g-^ Tll^^Jl, >^7l *1H Ajs 
7} ^ 2 efl^o]ig a o v 7 ] afl ! |A f ^ ^SLS. <5>^r # ^ °fl 
2.3 «?17>5]^ ^ 3. w o V^. 

2] 

^-H, a o v 71 (a) #7^, 

*r #31 ; 

(a2) #7l *fl l ^^1- <y^o]^- a] ? 1 ^-Tfl ; ^ 

(a3) 41-71 ^ PllS-El HlE^oJA ^^*>J7 ^-71 1 ^7H>^ ^-7111- ^ 

H^Rr ^-i- # ^Sj- nfl2.el ^15. °]7>5l^ ^ 3. aj-^ . 
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\H=t-*b 3i 

^2)- °l]2.e| ^l7]-£]^ Hi # ^ ^ 

4] 

*fl 1%M1 $i<H^, ^-7] (c) #3l*r, 

(cl) #7] tilHe}-o}o} Bfl^l #7l 7l§ sfl^cf 3.^. ^7} *)H *fl 

1 SlliS ^*>J1 ^-71 UlE^o]o] ^oj- efl^ol ^-71 7l^ Efl^Cl- ^O.^ #7l 

( C 2) ^7l ^IJl^I -§-^H A o V 7l 1 €^1" ^^olM. A )7]- Cf^l§ ^Wl^ 

^ ^ -tf £sh nfls. el #*ls ^71-51^ ^ 7>^- . 
[32^ 5] 

1%H1 SJ^i, a o v 7 ] ^] ! ^ ^ ^. 7 ] ^ 2 

^ir €^°J ^^.s. o->^ # wis}- nflsel ^ls. 9i7l-£l^ ^ # y o v 
6] 

A l*oHl 91°]*], ^7] 1 ^ + °) ^ zm^r, 

#7l 2 €^ ^ efl^^cf ^Sr 5J* <5>^ # £2}- nflsel *v*ls o] 7 }. 

£1^ ^ ^ ^ *J-*J. 
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7] 

*fl 1*41 SU^i, a o v 7] ^ x ^5. efl^, 

^ ^ <?17>S|^ li ^ ^ y o V ^. 

8] 

1 li 2 -S-^-*>^ Jl ^ ^7> ^51-51^ # 

S|- ^W^Rr # "flS-^ olo^A-l, 

3^ *^ ^JL<>fl "S^H ^"71 2 lit ^-71 # ^3}- C^^olS. oly^Tm 

^SRr 71^ EL^o)n] ; ^ 

2}- ^71tt ^-f, ^-7) -ij-^ nflS.^ ^ofl 0^5} tilB&l-<ya] ^^j. ^oj- efl ^o. a] 

A o V 7l *\}o] A]^ # ^8*Hr ^ ^ S. *\]o]»^. ^-Wl^ ^<LS. ffc= ^ £ 

I^^J- 9] 

8*8-41 5U<H^, ^71 71^ 2E.5H«lfe, 

^7l i lit t^*Rr *ll l ; 
^7l ^1 2 lit iH^Kr *fl 2 ^ifl-^ ; 
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^ *fl i i^*lJf ; £ 

[^^-* 10] 

7l *1W A}jr 7 } 2 efl^o]^ a o v 7 ] ! *}c^Hr ^-g; 1^*2 O.S. <5}^ # DjlS.^ 

13 t 2 -* ill 

*H 8%H1 &<>H, ^ # ^-"Mr, 

7) HlH^S] efl^o] ^1^4 c| 3^ 2 SflfS #^*> 

al, ^-71 alH^oio] ^ efl ^ol #71 7l§ efl^cf t-j ^-o.^ a o v 7 | a]jt^- ^ i 
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12] 

13] 
14] 

^ 8%H1 SI^^, -S-71 7l§ *i<y- efl^, 
15] 

all 8%H1 Si^H, ^11 1 li * ^-71 ^| 2 

3 -ft ^^°J f^'^ ^ 4)- ^sl- °fls.e] #*]. 

16] 
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17] 

18] 

^HVfe ^Tjl ; 

(b) #71 s.^ ^12.^ a> ^gj. # ^c^ ^ ^ #7fl ; ^ 

(c) #7l ^ ^2.5^ ^ # l-^o] ^ ^Eflofl o}qs}^ a o V 7 ] (b)^-Tjl 

^^^.S. *>^r # W ^1-2.3 ^}S. ^17>5]^ ^ ^)o] Hj-^. 

19] 

18^H1 Sl*]^, ^7) (c) ^Tjl^r, 
^ # £^ ^12.^ ^]7>£l^ # aj-rt. 
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[$^* 20] 

21] 

^. 

[3^8- 22] 

*fl 18%H1 ^<H^, ^-71 ^ 1 

£1^ ^ 3- 7>^ *|H 
[^t^J- 23] 

18^H1 5U<H*1, #7] *)1 1 €^ ^ i]}^, 

^ ^3.^ 0 J7]-^^ ^ S- tij-^. 

[^^•^ 24] 

(a) #71 # ^3}- nflael ^ # #7l # ^s)- °fl3.e) ^el ^Bfls. ^ 

^ #31 ; 
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(b) #7l # °flS.5l €°1 *fl 1 A o^S £]&*r*l«- ##*Rr #7fl ; g 

xt A o V *\}3-^ #3) ^ iHi. 

[3^-* 25] 

^1124%H1 91°]*], <$7] (b) 

26] 

1 ^EflB^ZL ^sHr ^* # ^s}- ifls.e) #Efl ^ HJ-^ 

I^^J- 27] 

*fl 26%H1 &°1*1, A o V 7l 7] § 

^"71 # £3* i£S] >to] ^1 1 Aj-Eflo] 3 o_cq ti}B&)-<>]2} Jj-^ 0.3. *Hr 

-tf ^l^sl €3 ^ 
[^^*o V 28] 

24%H1 <#7] ( c ) #31^7, 

^7l <# ofls-el ^s. 9l7}Z\±: #-^« ^f-^1 sj*fl # Dfl2-5l # 

« #*l*Rr f^AS ^Sj- nflJ2.il] Aj-Efl ^ 
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29] 

30] 

*l) 24%H1 Si 0 !*}, A <M 1 efl*i-^, 

# ^ls-si -a-Hfl ^ o o v^ 
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4] 



UJ 

on 

ZD 

o 





SET PULSE DURATION 


SET CURRENT 















T1 



T2 



TIME 
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[51 5] 



o 
<c 



GO 



SET PULSE DURATION 




REFERENCE VOLTAGE 
(VREF)- 



TIME 



[51 6] 



( a| ^ ) 



IS 011SB|^CH| ojg*l b|H2^|Oc 



600 



•610 
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7] 




O 
O 
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X 
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[5. 10] 



( a| a? ) 



1000 



^8 Di|S2|^Oi| 04^s.| b|e a j£l© S 



0\L\2 






OH 









1010 



1020 



1030 



1040 



[-£ 11] 



( A| jj ) 



1100 



1110 



0[L|£ 




I 



1120 



1130 



(ZD 
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